PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2000-075316 
(43)Date of publication of application : 14.03.2000 



(51)Int.CI. 



G02F 1/1345 

G02F 1/1333 

602F 1/1335 

609F 9/00 



(21) Application number: 10-248123 

(22) Date of filing : 02.09.1998 



(71) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72) Inventor : KAWASAKI NAOTO 



(54) LIQUID CRYSTAL DISPLAY MODULE AND FILM CARRIER AS WELL AS PORTABLE TERMINAL 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make luminance high and 
luminance unevenness less when a film carrier of a flex type is 
used. 

SOLUTION: This liquid crystal display module has a liquid crystal 
display panel 21. a substrate 25 which is arranged to face the 
liquid crystal display panel 21 and is packaged with a power 
source circuit 24, a light transmission plate 26 which is arranged 
between the liquid crystal display panel 21 and the substrate 25, a 
driver 22 for display and a driver 23 for scanning which drive the 
liquid crystal display panel by using the film carrier of the flex 
type connecting the respective electrodes of the liquid crystal 
display panel 21 and the substrate 25. A light source 27 is 
packaged in the flex wiring part of the film carrier 22a used for 
one of the driver 22 for display data and the driver 23 for 
scanning. A reflector 28 for concentrating light emission 
directions is formed in the flex resin part. The liquid crystal 
display module which allows the efficient incident of light on the opposite side end from the incident light 
end face of the light transmission plate 26 and has the high luminance and the lessened luminance 
unevenness may be provided at a low cost. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display panel and the substrate which opposite arrangement was carried out 
and mounted the power circuit in this liquid crystal display panel, The light guide plate which it is 
arranged between said liquid crystal display panels and said substrates, and the light of an edge light 
method spreads, It is the liquid crystal display module equipped with the driver for a display and the 
driver for a scan which make said liquid crystal display panel drive using the film carrier of the FREX 
type which connected each electrode of said substrate with said liquid crystal display panel. The liquid 
crystal display module characterized by forming in the outside of said film carrier the reflector which the 
light source is mounted in said film carrier used for either among said driver for indicative datas. and 
said driver for a scan, and collects the luminescence direction of this light source. 
[Claim 2] A reflector is a liquid crystal display module according to claim 1 which is resin which has a 
reflex function. 

[Claim 3] A reflector is a liquid crystal display module according to claim 1 which is the adhesive film 
which has a reflex function. 

[Claim 4] The film carrier which is the tape carrier package of the FREX type connected between a 
liquid crystal display panel and a driver, and is characterized by mounting the light source in the FREX 
wiring section. 

[Claim 5] The film carrier according to claim 4 with which the resin which has a reflex function was 

applied to the FREX resin section arranged on the outside of the FREX wiring section. 

[Claim 6] The film carrier according to claim 4 with which the adhesive film which has a reflex function 

was stuck on the FREX resin section arranged on the outside of the FREX wiring section. 

[Claim 7] The personal digital assistant device which has a liquid crystal display module according to 

claim 1, 2, or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an edge light method backlit liquid crystal display 
module, a film carrier, and a personal digital assistant device using a FREX type film carrier. 
[0002] 

[Description of the Prior Art] A personal digital assistant a telephone, etc. are asked for a recent years 
still more legible liquid crystal display module, and adoption of a backlit liquid crystal display module is 
increasing for the improvement in operability. Below, the configuration of the liquid crystal display 
module currently used for the personal digital assistant etc. is explained. Drawing 2 shows the 
configuration of the conventional liquid crystal display module. In drawing 2 ,11 is a liquid crystal display 
panel. 12 is a film carrier for drivers for indicative datas among the drive circuits which make a liquid 
crystal display panel drive. Similarly 13 is a film carrier for drivers for a scan. 14 is a power circuit which 
supplies the liquid crystal driver voltage to each driver. 15 is a printed circuit board which mounts a 
power circuit etc. 16 is a light guide plate in the back light of an edge light method. 17 is the light source 
for back lights, 18 is a reflector. 

[0003] In the liquid crystal display module constituted as mentioned above, the actuation is explained 
below. If the data read from the memory for a display are inputted into a liquid crystal display module, 
the driver for indicative datas will impress the drive wave according to an indicative data to the 
electrode for a display, and an indicative data will be displayed on a liquid crystal display panel by 
impressing a drive wave to the electrode for a scan so that it may scan the driver for a scan of one line 
at a time. Between a liquid crystal display panel and a driver, since it connects with a film carrier in 
many cases and narrow picture frameHzation is required especially in a personal digital assistant and a 
telephone, the FREX type which raised the dependability in bending is used in many cases. 
[0004] Furthermore, since it is compatible in narrow-picture-frameHzing and low-power-ization related 
to a battery life to the request of back light loading in order to obtain a legible display, the case where it 
corresponds in the back light unit of the edge light method which used the LED light source has been 
increasing increasingly in recent years. At this time, LED used as the light source is embedded into a 
light guide plate, or it is used on a substrate in many cases, carrying out a surface mount. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional liquid crystal display module, 
since the reflector which collects the luminescence direction of LED used as the light source had only 
been arranged at the liquid crystal display panel screen side and the luminescence direction A and 90 
degrees of propagation B of light had shifted, effectiveness was bad and had the trouble that surface 
brightness was low as a result. Although there was also an approach to which the luminescence 
brightness of LED is made to increase in order to solve this trouble, it had the trouble that power 
consumption increases since a current value increases, and the trouble which is called LED eye 
vanity" and spaces a reflector and an LED light-emitting part looks notably to a liquid crystal display 
panel front face, respectively. 

[0006] Therefore, the purpose of this invention is offering few liquid crystal display modules, film carrier, 



- and personal digital assistant of brightness unevenness which are high brightness and are represented 

by "LED eye vanity", when the film carrier of the FREX type which solves the above-mentioned 
, conventional technical problem and serves as a narrow picture frame is used. 
''[0007] 

[Means for Solving the Problem] In order to attain this purpose, the liquid crystal module of this 
invention according to claim 1 A liquid crystal display panel and the substrate which opposite 
arrangement was carried out and mounted the power circuit in this liquid crystal display panel. The light 
guide plate which it is arranged between a liquid crystal display panel and a substrate, and the light of an 
edge light method spreads, It is the liquid crystal display module equipped with the driver for a display 
and the driver for a scan which make a liquid crystal display panel drive using the film carrier of the 
FREX type which connected each electrode of a substrate with the liquid crystal display panel. The light 
source is mounted in the film carrier used for either among the driver for indicative datas. and the driver 
for a scan, and it is characterized by forming in the outside of a film carrier the reflector which collects 
the luminescence direction of this light source. 

[0008] Thus, the light source is mounted in the film carrier of the FREX type used for either among the 
driver for indicative datas, and the driver for a scan, and since the reflector which collects the 
luminescence direction of this light source was formed in the outside of a film carrier, ON light can be 
efficiently carried out from the ON light end face of a light guide plate to an opposite side end face. 
Moreover, since it becomes the structure completely covered with a reflector as compared with the 
time of a surface mount being carried out on the time of the light source being embedded at a light 
guide plate, or a substrate, it can condense efficiently also by the light source of low brightness, and 
there is little optical leakage and condensing effectiveness increases further. Consequently, it becomes 
possible to offer cheaply the liquid crystal display module which is not made to generate poor brightness 
unevenness by high brightness by low consumption. 

[0009] A liquid crystal module according to claim 2 is resin with which a reflector has a reflex function in 
claim 1. Thus, condensing effectiveness can be raised by using a reflector as the resin which has a 
reflex function. A liquid crystal module according to claim 3 is an adhesive film with which a reflector has 
a reflex function in claim 1. Thus, condensing effectiveness can be raised by using a reflector as the 
adhesive film which has a reflex function. 

[0010] A film carrier according to claim 4 is the tape carrier package of the FREX type connected 
between a liquid crystal display panel and a driver, and is characterized by mounting the light source in 
the FREX wiring section. Thus, since the light source is mounted in the FREX wiring section of a tape 
carrier package. ON light can be efficiently carried out to an opposite side end face from the ON light 
end face of the light guide plate which counters the light source in the state of wearing. Thereby, a liquid 
crystal display module with little brightness unevenness is cheaply realizable by high brightness. 
[0011] The resin which has a reflex function was applied to the FREX resin section by which the film 
carrier according to claim 5 has been arranged in claim 4 on the outside of the FREX wiring section. 
Thus, since the resin which has a reflex function is applied to the FREX resin section arranged on the 
outside of the FREX wiring section, the light source can be covered completely. For this reason, it is not 
necessary to adopt the light source of high brightness, and brightness unevenness can be lessened by 
low consumption. 

[0012] A film carrier according to claim 6 is the carrier of the FREX type connected between a liquid 
crystal display panel and a driver in claim 4. and the adhesive film which has a reflex function was stuck 
on the FREX resin section arranged on the outside of the FREX wiring section. Thus, since the adhesive 
film which has a refiex function is stuck on the FREX resin section arranged on the outside of the FREX 
wiring section, it is not necessary to adopt the light source of high brightness, and brightness 
unevenness can be lessened by low consumption like claim 5. 

[0013] A personal digital assistant device according to claim 7 has a liquid crystal display module 
according to claim 1. 2, or 3. Thus, it becomes possible to be high brightness and to lessen brightness 
unevenness, being compatible in narrow-picture-frame-izing and low-power-ization related to a battery 



: life, since it has a liquid crystal display module according to claim 1 . 2, or 3. 
[0014] 

.[Embodiment of the Invention] The gestalt of implementation of this invention is explained based on 
drawing 1 . Drawing 1 is the conceptual diagram showing the configuration of the liquid crystal display 
module of the gestalt of operation of this invention. In drawing 1 , 21 is a liquid crystal display panel. The 
printed circuit board which opposite arrangement of 25 was carried out at this, and mounted the power 
circuit etc., and 26 are light guide plates. A light guide plate 26 is arranged between the liquid crystal 
display panel 21 and a light guide plate 26. and spreads the light of an edge light method. 22 is a driver 
for indicative datas among the drive circuits which make a liquid crystal display panel drive, and, similarly 
23 is a driver for a scan. The liquid crystal display panel 21 and each electrode of a printed circuit board 
25 are connected with the FREX type film carriers 22a and 23a. As for film carrier 22a of the FREX type 
used for the driver 22 for indicative datas. the light source 27 for back lights is arranged at the FREX 
wiring section. Moreover, in order to collect the luminescence direction of the light source, the resin 
(reflector) 28 which has a reflex function is applied to the FREX resin section arranged on the outside of 
the FREX wiring section. 24 is a power circuit which supplies the liquid crystal driver voltage to each 
driver. 

[0015] In the liquid crystal display module of the above-mentioned configuration, the actuation is 
explained below. If the data read from the memory for a display are inputted into a liquid crystal display 
module, the driver 22 for indicative datas will impress the drive wave according to an indicative data to 
the electrode for a display, and an indicative data will be displayed on the liquid crystal display panel 21 
by impressing a drive wave to the electrode for a scan so that it may scan the driver 23 for a scan of 
one line at a time. Moreover, as for the light source 27 mounted in the FREX wiring section of a FREX 
type film carrier, LED of 1608 or less sizes serves as Maine as a back light unit in a liquid crystal display 
module. Since the luminescence direction A and the propagation B of the light in a light guide plate 2 are 
the same directions by mounting the light source 27 in the FREX wiring section, ON light can be 
efficiently carried out from the ON light end face of a light guide plate 26 to an opposite side end face. 
[0016] Since the flaw and the direction of 90 degree are efficiently shifted to the opposite side end face 
with ON light to the ON light end face of a light guide plate, it must stop on the other hand, having to 
use LED of high brightness in the type which mounts the conventional LED to a substrate. Moreover, 
although LED of a horizontal exposure is adopted as an approach of carrying out ON light efficiently, 
since this type of LED has the fault that a price is high, in the top where size is large, a scale down and 
a cost cut are realizable for coincidence by adopting the configuration of the gestalt of operation of this 
invention. 

[0017] Moreover, since the tooth-back side of the light source 27 can be completely covered by 
applying resin with the high reflective effectiveness currently used for the FREX resin section as a 
reflecting plate of a back light, as compared with the thing and substrate mounting type with which the 
conventional light source was embedded at the light guide plate, condensing effectiveness becomes high. 
There are many examples concretely stuck only on the end face of the direction where there is a fault 
to which a price becomes high very much since there was the need of sticking a reflective tape on all 
the end faces of a light guide plate in so that there may be no optical leakage, and LED emits light 
actually in that by which the conventional light source was embedded at the light guide plate. Moreover, 
in a substrate mounting type, since light is not necessarily irradiated by the longitudinal direction 100%, 
the horizontal exposure LED mounted has the need of sticking the reflective sheet of optical leakage 
prevention on the screen side of a liquid crystal display panel. Since the light source cannot be 
completely covered by the resin which had a reflex function in the case of which, condensing 
effectiveness is getting worse rather than the configuration of the gestalt of operation of this invention. 
Therefore, since LED which is the light source by applying LED to the FREX wiring section and applying 
resin with high reflective effectiveness to the FREX resin section like the gestalt of implementation of 
this invention can be covered completely, it is not necessary to adopt LED of high brightness, and it 
becomes possible for there to be little brightness unevenness like "LED eye vanity", and to carry out by 



- low consumption. 

[0018] In addition, it is possible to carry out the price also of also sticking a film with high reflective 
, effectiveness instead of applying resin with high reflective effectiveness to the FREX resin section. 
" "Since the direction stuck on the opposite side where the light sources, such as LED, are mounted as a 
face to stick can prevent optical leakage at this time, condensing effectiveness becomes high. In this 
explanation, although explanation which incorporated the light source and reflector ability in the FREX 
wiring section and the resin section of a film carrier of the driver for indicative datas was given, even if 
carried in the FREX wiring section and the resin section of a tape carrier package of the driver for a 
scan with a natural thing, it is satisfactory at all. 
[0019] 

[Effect of the Invention] Since the reflector which the light source is mounted in the film carrier of the 
FREX type used for either among the driver for indicative datas and the driver for a scan, and collects 
the luminescence direction of this light source was formed in the outside of a film carrier according to 
the liquid crystal display module of this invention according to claim 1. ON light can be efficiently carried 
out from the ON light end face of a light guide plate to an opposite side end face. Moreover, since it 
becomes the structure completely covered with a reflector as compared with the time of a surface 
mount being carried out on the time of the light source being embedded at a light guide plate, or a 
substrate, it can condense efficiently also by the light source of low brightness, and there is little optical 
leakage and condensing effectiveness increases further. Consequently, it becomes possible to offer 
cheaply the liquid crystal display module which is not made to generate poor brightness unevenness by 
high brightness by low consumption. 

[0020] At claim 2, condensing effectiveness can be raised by using a reflector as the resin which has a 
reflex function. At claim 3, condensing effectiveness can be raised by using a reflector as the adhesive 
film which has a reflex function. According to the film carrier of this invention according to claim 4. since 
the light source is mounted in the FREX wiring section of a tape carrier package, ON light can be 
efficiently carried out to an opposite side end face from the ON light end face of the light guide plate 
which counters the light source in the state of wearing. Thereby, a liquid crystal display module with 
little brightness unevenness is cheaply realizable by high brightness. 

[0021] In claim 5, since the resin which has a reflex function is applied to the FREX resin section 
arranged on the outside of the FREX wiring section, the light source can be covered completely. For this 
reason, it is not necessary to adopt the light source of high brightness, and brightness unevenness can 
be lessened by low consumption. In claim 6, since the adhesive film which has a reflex function is stuck 
on the FREX resin section arranged on the outside of the FREX wiring section, it is not necessary to 
adopt the light source of high brightness, and brightness unevenness can be lessened by low 
consumption like claim 5. 

[0022] It becomes possible to be high brightness and to lessen brightness unevenness, being compatible 
in narrow-picture-frame-izing and low-power-ization related to a battery life according to the personal 
digital assistant device of this invention according to claim 7, since it has a liquid crystal display module 
according to claim 1, 2, or 3. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the liquid crystal cover module of the gestalt of 
implementation of this invention. 

[Drawing 2] It is the outline block diagram of the conventional liquid crystal display module used for a 
personal digital assistant device. 
[Description of Notations] 

11 21 Liquid crystal display panel 

12 It is Driver for Indicative Datas among Drive Circuits Which Make the Conventional Liquid Crystal 
Display Panel Drive. 

13 It is Driver for Scan among Drive Circuits Which Make the Conventional Liquid Crystal Display Panel 
Drive. 

14 24 Power circuit which supplies the liquid crystal driver voltage to each driver 

15 25 Printed circuit board which mounts a power circuit etc. 

16 26 Light guide plate in the back light of an edge light method 

17 Light Source for Back Lights 

18 Reflector 22 It is DO for Indicative Datas among Drive Circuits Which Make Liquid Crystal Display 
Panel of this Invention Drive. 

RAIBA 

22a The film carrier for drivers for indicative datas 

23 It is Driver for Scan among Drive Circuits Which Make Liquid Crystal Display Panel of this Invention 
Drive. 

23a The film carrier for drivers for a scan 

27 Light Source for Back Lights Arranged at FREX Wiring Section in Film Carrier of this Invention 

28 Resin with High Reflective Effectiveness Applied to FREX Resin Section in Film Carrier of this 
Invention 
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m^^tix\^^^(DX\ %m.t:^±\zm^M-t:i ti)-x^ 

ti^T-iWa^tf b < i-5 r t i)iXt 5o If 6 -e 
. y\yy^7~ iai^?fP(D^{a!liciae * n/c 7 u ?/ i!' 

Tl/^50T^ if 5 t PlfiKi. iaff«©^j!SS:«ffl-r 

[0022] r. ro^pjroif 7 ^WL<D^^^W^mz. 
iHfi. i«*:JSl-. 2*fc(i3IE«o?^^g^^i;'=L- 

20 a;;'3'(t:SrMS: Loo, T'd^oiW^tf b Sr'>5^i < -f" 

[ElffirofK^/itjiP^] 

[Ell] r©^P^<o|^ffi;cD^flg(Dj«S*M^v'3.--'KO 
. [EI2] ^^ffi*a^{c:ffiffi$nSt¥5l5roJSS«:T^^i;' 
[?f-§-ro^?qi 

11. 2 1 WL^^m^^^f^ 
30 ^S^x— ^ffl K^-f/^ 

14. 2 4 «-K9'l'/^'^0?SfslEtl)^&W*&-t-5« 

Mass, 

15-. 2 5 ^SilHlSS/.e^Srlli^-r5^y VHStS 
16, 26 ^■>'v'7'l' h*^®^^S'^'7-r hlw*5»t5 

17 ^^vi^'y^ vm%m. 

18 y7U'^';J'2 2- :l©%BJro^i5^*^/^■4-'^SrP 

22a »/T^y^— KyW/^ffl^^/i'A^-ir y-^ 
2-3 :i«^PJ(D?^SS^''-'^/i'SrlEtb$-yr5l2iti[el!S 

23a i^^ffl K7-f-'<ffl7-f /Vi>.^-lr y 

2 7 ■:i<o^p^cD7-f/vA^-vy-^{;:*itt57u->j?;^ 
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F^ — 2H089 KA17 QA16 TAOS TA07 TAIO 

TA18 UA09 
2H091 FA14Z FA23Z FA41Z FA45Z 

FD03 FD06 GA13 GA14 LA18 

LA30 MAIO 
2H092 GA45 GA50 GA51 GA59 NA26 

PA12 PA13 RAIO 
5G435 AA02 AA03 BB12 BB15 DD14 

EE27 EE36 EE47 FF03 FF08 

GG23 LL07 



